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© In order to provide a multilayer electronic com- 
ponent (10) which can reduce arrangement pitches 
for external electrodes (12), via holes (19) filled up 
with conductive materials (18) are provided in a 
mother laminate (14), which is obtained by stacking 
a plurality of insulating sheets (16, 17) with inter- 
position of conductor films (23, 24), in positions 
parted by cutting. The conductive materials (18) 
define external electrodes (12) of individual mul- 
tilayer electronic components (10) which are ob- 
tained by cutting the mother laminate (14). No spe- 
cific step is required for forming the external elec- 
trodes (12), and characteristics of each multilayer 
electronic component (10) can be efficiently mea- 
sured in the state of the mother laminate (14). 


FIG. 3 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a multilayer 
electronic component having internal circuit ele- 
ments arranged therein, a method of manufacturing 
the same and a method of measuring characteris- 
tics thereof, and more particularly, it relates to an 
improvement in a mode of forming external elec- 
trodes in a multilayer electronic component. 

Description of the Background Art 

A multilayer electronic component, which is 
represented by a multilayer capacitor, a multilayer 
inductor, a multilayer circuit board or a multilayer 
composite electronic component, for example, 
comprises a laminate which is obtained by stacking 
a plurality of insulating sheets with interposition of 
internal circuit elements such as conductor films 
and/or resistor films. The insulating sheets are typi- 
cally prepared from ceramic sheets. 

Fig. 15 is a perspective view showing the ap- 
pearance of a conventional multilayer electronic 
component 1. The multilayer electronic component 
1 comprises a laminate 2 which is obtained by 
stacking a plurality of insulating sheets with inter- 
position of internal circuit elements (not shown). 
The laminate 2 is provided on its four side sur- 
faces, for example, with external electrodes 3 re- 
spectively. These external electrodes 3 are elec- 
trically connected with the internal circuit elements 
which are located in the interior of the laminate 2. 
The external electrodes 3 are formed by applying 
proper metal paste to specific positions of the 
respective side surfaces of the laminate 2, and 
parts of the external electrodes 3 necessarily ex- 
tend circumferentiaily on upper and lower surfaces 
of the laminate 2 at this time. 

Fig. 16 is a perspective view showing the ap- 
pearance of another type of conventional multilayer 
electronic component 4, This multilayer electronic 
component 4 also comprises a laminate 5 which is 
obtained by stacking a plurality of insulating sheets 
with interposition of internal circuit elements (not 
shown). The laminate 5 is provided on its four side 
surfaces, for example, with external electrodes 6 
which are electrically connected with the internal 
circuit elements. These external electrodes 6 are 
provided by dividing through holes 7, as shown by 
phantom lines in Fig. 16. Namely, a mother lami- 
nate is so prepared that a plurality of multilayer 
electronic components 4 can be obtained when the 
same is cut along prescribed cutting lines. The 
through holes 7 are formed in this mother laminate 
so that conductor films are formed on inner periph- 
eral surfaces thereof for defining the external elec- 


trodes 6, and the mother laminate is thereafter cut 
to divide the through holes 7. Also in such a 
multilayer electronic component 4, parts of the 
external electrodes 6 extend circumferentiaily on 

5 upper and lower surfaces of the laminate 5, due to 
the method of forming the conductor films for de- 
fining the external electrodes 6. 

These multilayer electronic components 1 and 
4 are surface-mounted on proper circuit boards 

io through the external electrodes 3 and 6, in the form 
of chips. 

In both of the aforementioned multilayer elec- 
tronic components 1 and 4, however, the external 
electrodes 3 and 6 are formed to extend toward the 

15 upper and lower surfaces of the laminates 2 and 5. 
When other components are mounted on the upper 
and/or lower surface(s) of such multilayer electronic 
components 1 and 4 to be composited with the 
same, therefore, areas capable of mounting such 

20 components are restricted. 

Further, the parts of the external electrodes 3 
and 6 extending toward the upper and lower sur- 
faces of the laminates 2 and 5 inhibit reduction of 
arrangement pitches for the external electrodes 3 

25 and 6. In addition, it is relatively difficult to form 
such parts of the external electrodes 3 and 5 in 
constant sizes and shapes, and this also inhibits 
reduction of the arrangement pitches for the exter- 
nal electrodes 3 and 6. 

30 Particularly in the multilayer electronic compo- 

nent 4 shown in Fig. 16, it is difficult to reduce the 
diameters of the through holes 7, which are formed 
by a drill, below 0.3 mm, and this also restricts the 
arrangement pitches for the external electrodes 6. 

35 Further, the drill for forming the through holes 7 
has a relatively short life, leading to increase in 
cost. 

In the multilayer electronic component 1 shown 
in Fig. 15, on the other hand, the external elec- 

40 trodes 3 are formed on the four side surfaces of 
the laminate 2 respectively and hence it is neces- 
sary to carry out at least application of the metal 
paste onto the respective side surfaces indepen- 
dently of each other. As the result, the number of 

45 steps for forming the external electrodes 3 is in- 
creased. 

On the other hand, it is necessary to measure 
characteristics of the multilayer electronic compo- 
nents 1 and 4 at least in advance of shipping. In 

so both of the multilayer electronic components 1 and 
4, however, the characteristics cannot be measured 
unless the same are brought into states of chips in 
principle. In the multilayer electronic component 1 
shown in Fig. 15, measurement of the characteris- 

55 tics is enabled after formation of the external elec- 
trodes 3. Also in the case shown in Fig. 16, the 
characteristics of each multilayer electronic compo- 
nent 4 cannot be measured in the stage of the 
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mother laminate. Such measurement of the char- 
acteristics is enabled only when the mother lami- 
nate is cut to divide the through holes 7. 

SUMMARY OF THE INVENTION 5 

Accordingly, an object of the present invention 
is to provide a multilayer electronic component 
which can reduce arrangement pitches for external 
electrodes, and a method of manufacturing the io 
same. 

Another object of the present invention is to 
provide a characteristic measuring method which 
can efficiently measure characteristics of a plurality 
of multilayer electronic components. is 

A multilayer electronic component according to 
the present invention comprises a laminate which 
is obtained by stacking a plurality of insulating 
sheets with interposition of internal circuit ele- 
ments, and external electrodes which are formed 20 
on outer surfaces of the laminate to be electrically 
connected with the internal circuit elements. The 
external electrodes are formed by exposing at least 
side portions of via holes, which are provided in the 
insulating sheets and coated with conductive ma- 25 
terials, by cutting the insulating sheets. 

A method of manufacturing a multilayer elec- 
tronic coTnpbnent ""according" to the present inven- 
tion comprises a step of preparing a mother lami- 
nate, which is to be cut along prescribed cutting 30 
lines for obtaining a plurality of multilayer electronic 
components, being obtained by stacking a plurality 
of mother insulating sheets with interposition of 
internal circuit elements for the respective mul- 
tilayer electronic components to distribute the inter- 35 
nal circuit elements in regions parted by the cutting 
lines and having via holes, coated with conductive 
materials being electrically connected with the in- 
ternal circuit elements, provided in positions to be 
exposed on cut surfaces by cutting along the cut- 40 
ting lines, and a step of cutting the mother laminate 
along the cutting lines. 

A method of measuring characteristics of a 
multilayer electronic component according to the 
present invention comprises a step of preparing a 45 
mother laminate, which is to be cut along pre- 
scribed cutting lines tor obtaining a plurality of 
multilayer electronic components, obtained . by 
stacking a plurality of mother insulating sheets with 
interposition of internal circuit elements for the re- so 
spective multilayer electronic components to dis- 
tribute the internal circuit elements in regions part- 
ed by the cutting lines and provided with via holes, 
coated with conductive materials being electrically 
connected with the internal circuit elements, in po- 55 
sitions to be exposed on cut surfaces by cutting 
along the cutting lines, a step of forming grooves in 
the mother laminate along the cutting lines thereby 


exposing at least the via holes on inner side sur- 
faces of the grooves, and a step of measuring 
characteristics of each multilayer electronic compo- 
nent while treating the via holes being exposed on 
the inner side surfaces of the grooves as external 
electrodes. 

The configuration of the multilayer electronic 
components provided in the aforementioned char- 
acteristic measuring method, i.e., an assembly of 
the multilayer electronic components consisting of 
the mother laminate provided with the grooves, can 
be shipped in this state. 

According to the inventive multilayer electronic 
component, the external electrodes are provided by 
exposing at least side portions of the via hole 
which are coated with conductive materials. In this 
case, the via holes can be readily formed in small 
diameters by punching with no employment of a 
drill, whereby arrangement pitches for the external 
electrodes can be reduced. Further, it is possible to 
avoid increase in cost resulting from a short life of 
a drill since it is not necessary to employ such a 
drill. 

The external electrodes provided by the via 
holes require no mode of formation of extending 
circumferentially on at least one major surface of 
the laminate, whereby at least one major surface of 
the-laminate can be widely _enrtplqyed as a surface 
for mounting another component to be composited 
with the same. Thus, it is possible to improve 
density in component mounting. 

Since the external electrodes are provided by 
the conductive materials which are applied to the 
via holes, it is possible to attain relatively large 
dimensions corresponding to film thicknesses of 
the external electrodes by filling up the via holes 
with the conductive materials. Thus, it is possible 
to reduce a problem of solder leaching when the 
multilayer electronic component is soldered to a 
circuit board. Since the conductive materials for 
defining the external electrodes are embedded in 
parts of the via holes, it is possible to improve 
strength of soldering. 

According to the inventive method of manufac- 
turing a multilayer electronic component, the via 
holes coated with the conductive materials for pro- 
viding the external electrodes are already formed in 
the mother laminate so that the conductive materi- 
als are exposed to define the external electrodes 
by cutting the mother laminate, whereby no spe- 
cific step is required for providing the external 
electrodes. 

According to the inventive method of measur- 
ing characteristics of a multilayer electronic compo- 
nent, further, it is possible to independently mea- 
sure characteristics of a plurality of multilayer elec- 
tronic components, which are mechanically inte- 
grated with each other in the form of a mother 
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laminate in a state being electrically independent of 
each other, due to formation of the grooves. There- 
fore, it is not necessary to handle mechanically 
independent multilayer electronic components, but 
characteristics of a number of multilayer electronic 
components can be efficiently measured by 
screening, for example. 

When the assembly of the multilayer electronic 
components consisting of a mother laminate pro- 
vided with the grooves, which is a configuration to 
be subjected to the aforementioned measurement 
of characteristics, is shipped in this state, the user 
can take out the respective multilayer electronic 
components from the mother laminate by simply 
dividing the same along the grooves. It is to be 
noted that each multilayer electronic component 
can be subjected to mounting with no problem in 
this case since the same can be through with 
measurement of its characteristics, and the assem- 
bly of such multilayer electronic components is 
easy to pack and handle as compared with mul- 
tilayer electronic components which are separated 
from each other. 

The foregoing and other objects, features, as- 
pects and advantages of the present invention will 
become more apparent from the following detailed 
description of the present invention when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing the appear- 
ance of a multilayer electronic component 10 
according to an embodiment of the present in- 
vention; 

Fig. 2 is a perspective view showing a mother 
laminate 14 which is prepared for obtaining the 
multilayer electronic component 10 shown in 
Fig. 1; 

Fig. 3 is an enlarged perspective view illustrat- 
ing grooves 20 which are formed in the mother 
laminate 14 shown in Fig. 2 for enabling mea- 
surement of characteristics; 
Fig. 4 is a perspective view showing the appear- 
ance of a multilayer electronic component 10a 
according to another embodiment of the present 
invention; 

Fig. 5 is a sectional view illustrating the mul- 
tilayer electronic component 10a shown in Fig. 4 
which is mounted on a circuit board 31 ; 
Fig. 6 is a sectional view illustrating a terminal 
member 33 which is mounted on the multilayer 
electronic component 10a shown in Fig. 4; 
Fig. 7 is a perspective view showing the appear- 
ance of a multilayer electronic component 10b 
according to still another embodiment of the 
present invention; 


Fig. 8 is a perspective view showing the appear- 
ance of a multilayer electronic component 10c 
according to a further embodiment of the 
present invention; 
5 Fig. 9 is a perspective view showing the appear- 

ance of a multilayer electronic component 10d 
according to a further embodiment of the 
present invention; 

Fig. 10 is a perspective view showing the ap- 
10 pearance of a multilayer electronic component 
10e according to a further embodiment of the 
present invention; 

Fig. 1 1 is a perspective view showing the ap- 
pearance of a multilayer electronic component 
75 1 0f according to a further embodiment of the 

present invention; 

Fig. 12 is a plan view showing a part of a 
mother laminate 14 for illustrating a further em- 
bodiment of the present invention; 

20 Fig. 13 is a sectional view showing a cased 
multilayer electronic component 42 according to 
a further embodiment of the present invention; 
Fig. 14 is a sectional view showing a cased 
multilayer electronic component 42a according 

25 to a further embodiment of the present inven- 
tion; 

Fig. 15 is a perspective view showing the ap- 
pearance of a conventional multilayer electronic 
component 1; and 
30 Fig. 16 is a perspective view showing the ap- 
pearance of another type of conventional mul- 
tilayer electronic component 4. 

DESCRIPTION OF THE PREFERRED EMBODI- 
35 ME NTS 

Fig. 1 is a perspective view showing the ap- 
pearance of a multilayer electronic component 10 
according to an embodiment of the present inven- 

40 tion. While the multilayer electronic component 10 
is mounted on a proper circuit board in the chip- 
type configuration as illustrated, Fig. 1 shows the 
multilayer electronic component 10 in a state up- 
wardly directing its surface which is faced toward 

45 such a circuit board. 

The multilayer electronic component 10 com- 
prises a laminate 11, which is formed by stacking a 
plurality of insulating sheets with interposition of 
internal circuit elements (not shown). The laminate 

so 11 is provided on respective ones of its four side 
surfaces, for example, with external electrodes 12 
which are exposed on outer surfaces of the lami- 
nate 11. These external electrodes 12 are elec- 
trically connected with the internal circuit elements 

55 (not shown). 

The aforementioned external electrodes 12 are 
formed by exposing at least side portions of via 
holes, which are provided in the insulating sheets 
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and filled up with conductive materials, by cutting 
the insulating sheets, as clearly understood from 
the following description of a manufacturing meth- 
od. The laminate 11 is provided on respective ones 
of its four side surfaces, for example, with steps 13, 
while the reason why such steps 13 are formed is 
also clarified by the following description of the 
manufacturing method. 

In order to obtain the aforementioned multilayer 
electronic component 10, a mother laminate 14 is 
prepared as shown in Fig. 2. The mother laminate 
14, which is to be cut along prescribed cutting lines 
15 shown by one-dot chain lines to provide a 
plurality of multilayer electronic components 10, is 
obtained by stacking a plurality of mother insulating 
sheets 16 and a plurality of mother insulating 
sheets 17 with interposition of internal circuit ele- 
ments (not shown) for the respective multilayer 
electronic components 10 to distribute the internal 
circuit elements in respective regions parted 
through the cutting lines 15. This mother laminate 
14 is provided with via holes 19 filled up with 
conductive materials 18 which are electrically con- 
nected with the internal circuit elements (not 
shown) in positions to be partitioned by cutting 
along the cutting lines 15. The external electrodes 
12 shown jn Fig_1 are provided by the conductive 
materials 18 which are filled up in the via holes 19. 

In order to obtain the aforementioned mother 
laminate 14, the following steps are carried out, for 
example. According to this embodiment, the moth- 
er insulating sheets 16 and 17 are formed by 
ceramic sheets. 

First, sheet forming is carried out by a doctor 
blade coater or the like, to obtain ceramic green 
sheets for defining the mother insulating sheets 16 
and 17. Specific ones of these ceramic green 
sheets are provided with via holes by punching or 
the like, in order to enable electrical conduction 
through the sheets along the direction of thickness. 
At this time, the ceramic green sheets for defining 
the mother insulating sheets 16, which are located 
on relatively upper portions in Fig. 2, are further 
provided with via holes 19. Then, conductor films 
and/or resistor films for serving as internal circuit 
elements are printed on specific ones of the ce- 
ramic green sheets. At this time, the already 
formed via holes are filled up with conductive ma- 
terials, while the via holes 19 shown in Fig. 2 are 
filled up with conductive materials 18. When the 
conductor films are printed from lower surface 
sides of the mother insulating sheets 16 shown in 
Fig. 2, it is possible to prevent the conductive 
materials 18 from forming conductive lands in pe- 
ripheral edge portions of the via holes 19 on upper 
surface sides of the mother insulating sheets 16. It 
is pointed out that even such conductive lands are 
within the scope of the present invention. 


Then, the aforementioned mother insulating 
sheets 16 and 17 are stacked with each other and 
pressed. Thus, the mother laminate 14 is obtained. 
In this mother laminate 14, the via holes 19 pro- 

5 vided in the respective ones of the plurality of 
mother insulating sheets 16 are aligned along the 
direction of thickness, whereby the conductive ma- 
terials 18 filled up in the via holes 19 are con- 
nected in series with each other. 

io Then, grooves 20 are formed in the mother 

laminate 14 along cutting lines 15 (Fig. 2) with a 
dicing saw, for example, so that at least the via 
holes 19 are parted, for example. With such forma- 
tion of the grooves 20, the via holes 19 are ex- 

75 posed on inner side surfaces of the grooves 20, 
while the conductive materials 18 which are filled 
up in the via holes 19 are parted so that portions 
enclosed by the grooves 20 for defining individual 
multilayer electronic components 10 are electrically 

20 independent of each other. Preferably, slits 21 and 
22 are formed in bottom surfaces of the grooves 20 
and lower surface portions of the mother laminate 
14 opposite thereto respectively. Either the slits 21 
or 22 may be omitted. 

25 Fig. 3 shows some conductor films 23 and 24 

for serving as internal circuit elements. This figure 
also shows states of the conductor films 23 elec- 

~ " trically connected with-the-conductive materials_18._ 
Then, the mother laminate 14 is fired to sinter 

30 ceramic materials forming the mother insulating 
sheets 16 and 17. Thereafter surfaces of the moth- 
er laminate 14 are provided with conductor films 
and/or resistor films, covered with an overcoat, and 
coated with solder resist. If necessary, the conduc- 

35 tive materials 18 for forming external electrodes 3 
and other conductor films are plated. 

When the aforementioned steps are completed, 
the plurality of multilayer electronic components 10 
included in the mother laminate 14 are so elec- 

40 trically independent of each other that it is possible 
to measure characteristics of each multilayer elec- 
tronic component 10 while treating the conductive 
materials 18 provided in the respective portions of 
the via holes 19 parted by the grooves 20 as 

45 external electrodes. 

After the characteristics are measured, other 
electronic components are mounted on those of the 
multilayer electronic components 10 which are de- 
termined as nondefective, to be composited with 

so the same. The steps heretofore described can be 
efficiently carried out in the state of the mother 
laminate 14. The multilayer electronic components 
10 may be shipped in this stage. 

Then, the mother laminate 14 is completely cut 

55 along the cutting lines 15 (Fig. 2), i.e., the grooves 
20 (Fig. 3), in order to obtain a plurality of mul- 
tilayer electronic components 10 which are me- 
chanically independent of each other. Such cutting 
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is readily attained by dividing the mother laminate 
14 like a chocolate bar along the grooves 20. The 
aforementioned slits 21 and 22 facilitate such di- 
vision. 

Thus, the multilayer electronic component 10 
shown in Fig. 1 is obtained. As understood from 
the above description, the steps 13 result from the 
formation of the aforementioned grooves 20. When 
the laminate 1 1 is classified into upper and lower 
half portions through a boundary surface corre- 
sponding to the positions of the steps 13, the 
external electrodes 12 are exposed only on the 
upper half portion. 

Then, the multilayer electronic component 10 
is covered with a case at need. This case is 
adapted to cover other components which may be 
mounted on a lower surface of the multilayer elec- 
tronic component 10 appearing in Fig. 1. This case 
is described later with reference to Figs. 13 and 14. 

While the present invention has been de- 
scribed with reference to the embodiment shown in 
Figs. 1 to 3, various modifications are available 
within the scope of the present invention. 

While the external electrodes 12 shown in Fig. 
1 are formed to be exposed not only on the side 
surfaces of the laminate 1 1 but on the upper sur- 
face appearing in Fig. 1, such external electrodes 
12a may be formed to be exposed only on side 
surfaces of a laminate 11 in a multilayer electronic 
component 10a shown in Fig. 4, for example. Re- 
ferring to Fig. 4, elements corresponding to those 
shown in Fig. 1 are denoted by similar reference 
numerals, to omit redundant description. 

According to the multilayer electronic compo- 
nent 10a shown in Fig. 4, it is possible to widely 
utilize not only a lower surface of the laminate 11 
appearing in this figure but the upper surface as 
mounting surfaces for other components to be 
composited with this component 10a, with no inter- 
ference by the external electrodes 1 2a. In order to 
obtain such a multilayer electronic component 10a, 
mother insulating sheets having no via holes 19 for 
forming external electrodes may be employed to 
form some of those located on an upper portion of 
the mother laminate 14 in a stage of manufacturing 
the mother laminate 14 shown in Fig. 2. 

When the aforementioned multilayer electronic 
component 10a is placed on a circuit board 31 as 
shown in Fig. 5, a gap is defined between the 
circuit board 31 and each external electrode 12a. In 
order to mount the multilayer electronic component 
10a on the circuit board 31 in such a state, a solder 
fillet 32 is advantageously employed in order to 
electrically connect the external electrode 12a with 
a conductive land (not shown) on the circuit board 
31. 

Alternatively, a terminal member 33 of a metal 
may be mounted on each external electrode 1 2a of 


such a multilayer electronic component 10a, as 
shown in Fig. 6. 

The external electrodes 12 of the mode shown 
in Fig. 1 may be mixed with the external electrodes 

5 12a of the mode shown in Fig. 4 in a single 
multilayer electronic component. 

While the via holes 19 for providing the exter- 
nal electrodes 12 have circular sections in the 
embodiment shown in Figs. 1 to 3, such sections 

10 may be changed to other forms such as rectangu- 
lar shapes. Further, a single external electrode may 
be provided by a plurality of via holes which are 
partially overlapped with each other in section, or 
by a via hole long from side to side, in order to 

75 expose such external electrodes in wider areas. 

The grooves 20 and the slits 21 and 22 may be 
formed after firing of the mother laminate 14. If no 
efficiency in formation of the conductor 
films/resistor films on the fired laminate 14 or plat- 

20 ing or characteristic measurement is taken into 
consideration, the mother laminate 14 may be cut 
along the cutting lines 15 before firing, so that the 
multilayer electronic components 10 are fired in 
mechanically separated states. Further, the mother 

25 laminate 14 may be cut along the cutting lines 15 
immediately after firing, through no stage of for- 
ming the grooves 20. 

The conductive materials 18 to be filled up in 
the via holes 19 may not be applied simultaneously 

30 with printing of the conductor films, but the via 
holes 19 may be filled up with metal paste in 
another step. In this case, it is also possible to 
simultaneously fill up the conductive materials 18 
in the plurality of via holes 19 being aligned in 

35 series with each other in the plurality of mother 
insulating sheets 16 which are stacked with each 
other. 

The insulating sheets are not restricted to ce- 
ramic sheets, but may be prepared from other 

40 materials. 

As shown in Fig. 7, further, external electrodes 
12b of a multilayer electronic component 10b may 
be provided by conductive materials which are 
layered on inner peripheral surfaces of the via 

45 holes 19 (Figs. 2 and 3). In this case, the external 
electrodes 12b define cavities on outer surfaces 
thereof. 

The present invention is not restricted to a 
multilayer electronic component having a plurality 
so of external electrodes all of which are formed on 
the basis of via holes, but is also applicable to a 
multilayer electronic component including some ex- 
ternal electrodes which are formed by another 
method. 

55 As shown in Fig. 8, for example, a multilayer 

electronic component 10c may have some external 
electrodes 1 2 which are formed on the basis of via 
holes and other external electrodes, such as shield- 
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ing electrodes 25, for example, which are formed 
by another method. In formation of the grooves 20 
as shown in Fig. 3, for example, grooves 20 having 
inner side surfaces to be provided with such shield- 
ing electrodes 25 are first prepared so that metal 
paste is filled up in these grooves 20 by injection. 
Finally the grooves 20 are cut again to part con- 
ductive materials provided by the metal paste, 
thereby forming the shielding electrodes 25. These 
shielding electrodes 25 are often electrically con- 
nected with ground-side internal circuit elements 
(not shown) of the laminate 11. 

The aforementioned shielding electrodes 25 
may alternatively be formed on the basis of via 
holes, as a matter of course. In this case, the via 
holes are formed by slots longitudinally extending 
along the shielding electrodes 25. Such shielding 
electrodes 25 may be formed after the individual 
multilayer electronic components 10c are obtained. 

As shown in Fig. 9, shielding electrodes 25a 
may be formed to extend downwardly beyond 
steps 13, in order to improve shielding perfor- 
mance. Such shielding electrodes 25a can be 
formed by any of the following methods, for exam- 
ple: 

(a) A method of forming the overall shielding 
electrodes 25a on the basis of via holes. 
7b) ~A method of forming only-lower half portions 
of the shielding electrodes 25a beyond the 
steps 13 on the basis of via holes while forming 
upper half portions by filling up the grooves 20 
shown in Fig. 3 with metal paste. 

(c) A method of forming upper half portions of 
the shielding electrodes 25a by filling up the 
grooves 20 with metal paste, obtaining individual 
multilayer electronic components 10a, and 
thereafter forming lower half portions. 

(d) A method of forming upper half portions of 
the shielding electrodes 25a on the basis of via 
holes, obtaining individual multilayer electronic 
components 10d, and thereafter forming lower 
half portions. 

(e) A method of forming the overall shielding 
electrodes 25a after obtaining individual mul- 
tilayer electronic components 10d. 

When the method (a) or (b) is employed 
among the aforementioned methods of forming the 
shielding electrodes 25a, the plurality of multilayer 
electronic components I0d are electrically con- 
nected with each other through the shielding elec- 
trodes 25a and not yet completely electrically in- 
dependent of each other in a stage provided with 
the grooves 20 shown in Fig. 3. However, no hin- 
drance is caused in measurement of characteristics 
of the individual multilayer electronic components 
10d in the aforementioned state of the mother 
laminate 14 when the shielding electrodes 25a are 
adapted to serve as a common earthed electrode 


in such characteristics measurement. 

In the multilayer electronic component I0d 
shown in Fig. 9, an area which is provided on the 
lower surface of the laminate 11 for mounting other 

5 components may be narrowed by the shielding 
electrodes 25a. In order to avoid such inconve- 
nience, shielding electrodes 25b may be formed 
not to reach a lower surface of a laminate 11 
provided in a multilayer electronic component 10e, 

io as shown in Fig. 10. 

In relation to each mode of formation of the 
shielding electrodes 25, 25a and 25b shown in 
Figs. 8 to 10, the upper half portion(s) of the 
shielding electrode(s) may be formed on only one 

75 or three side surfaces of the laminate 11. The lower 
half portions of the shielding electrodes may be 
formed on three or four side surfaces of the lami- 
nate 1 1 . Although only the shielding electrodes 25 
corresponding to upper half portions are provided 

20 in Fig. 8, only shielding electrodes corresponding 
to lower half portions may alternatively be pro- 
vided. 

As shown in Fig. 11, further, a shielding elec- 
trode 25c may be provided on a multilayer elec- 
25 tronic component 10f to cover only a part of one 
side surface of a laminate 11 along the cross 
direction. 

- In each- of _ the aforementiojied embodiments, _ 
each via hole 19 is so parted as to define external 

30 electrodes 12 for respective ones of two multilayer 
electronic components 10. When the width of each 
groove 20 shown in Fig. 3 occupies a considerable 
part along the diameter of each via hole 19, how- 
ever, a single via hole 19a may be adapted to 

35 define a single external electrode, as shown in Fig. 
12. Fig. 12 shows parts of the via holes 19a before 
formation of the groove 20 with two-dot chain lines. 

Fig. 13 is a sectional view showing a multilayer 
electronic component 42 which is covered with a 

40 case 41. 

A laminate 43 provided in the multilayer elec- 
tronic component 42 has steps 44, and external 
electrodes 45 are formed under these steps 44. 
Some electronic components 46 are mounted on 

45 an upper surface of the laminate 43 appearing in 
Fig. 13 for compositing this multilayer electronic 
component 42. The case 41 is made of a metal. 
This case 41 is provided with steps 47 in confor- 
mity with side surfaces of the laminate 43, and 

so soldered to the external electrodes 45, for example. 

Fig. 14 shows another multilayer electronic 
component 42a which is covered with a case 41a. 
Referring to Fig. 14, elements corresponding to 
those shown in Fig. 13 are denoted by similar 

55 reference numerals, to omit redundant description. 

Referring to Fig. 14, a laminate 43 which is 
provided in the multilayer electronic component 
42a is formed not only with steps 44 but with 
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to said first major surface and a second half 
portion being closer to said second major sur- 
face by a boundary surface extending in par- 
allel with said major surfaces, said external 
5 electrodes (12) being exposed only on said 

first half portion. 

5. A multilayer electronic component in accor- 
dance with claim 4, further comprising a sec- 

10 ond electronic component (46) being formed 

on said second major surface of said laminate 
(43). 

6. A multilayer electronic component in accor- 
75 dance with claim 4, wherein steps (13) are 

formed on said side surfaces of said laminate 
(11) in correspondence to the position of said 
boundary surface between said first and sec- 
ond half portions. 


further steps 48. On the other hand, the case 41a 
is provided with steps 49 which are engaged with 
the steps 48. The steps 49 of the case 41a are so 
engaged with the steps 48 of the laminate 43 that 
the case 41a is further strongly mounted on the 
laminate 43. Even if force is applied to the upper 
surface of the case 41a to downwardly press the 
same, in particular, the case 41a is not disengaged 
from the external electrodes 45. Such force of 
downwardly pressing the case 41a is often applied 
from a vacuum suction chuck (not shown) which 
sucks the multilayer electronic component 42a to- 
ward the upper surface of the case 41 for holding 
the same. The steps 48 can be formed on the 
laminate 43 by a method similar to that for the 
steps 44. Namely, grooves similar to the grooves 
20 may be formed from below in positions cor- 
responding to the grooves 20 in the stage of the 
mother laminate 14 shown in Fig. 3. 

Although the present invention has been de- 
scribed and illustrated in detail, it is clearly under- 7. 
stood that the same is by way of illustration and 
example only and is not to be taken by way of 
limitation, the scope of the present invention being 
limited only by the terms of the appended claims. 25 


Claims 

1. A multilayer electronic component comprising: 
a laminate (11) being obtained by stacking 
a plurality of insulating sheets (16, 17) with 
interposition of internal circuit elements (23, 
24), said laminate having first and second op- 
posite major surfaces and side surfaces cou- 
pling said major surfaces with each other; and 

external electrodes (12) being formed on 
outer surfaces of said laminate (11) to be elec- 
trically connected with said internal circuit ele- 
ments (23, 24), 


4. A multilayer electronic component in accor- 
dance with claim 1, wherein said laminate (11) 
is classified into a first half portion being closer 


A multilayer electronic component in accor- 
dance with claim 5, further comprising a case 
(41) being so mounted on said laminate (43) as 
to cover said second electronic component 
(46). 

8. A multilayer electronic component in accor- 
dance with claim 4, wherein said external elec- 
trodes are exposed on said side surfaces and 

30 said first major surface of said laminate. 

9. A multilayer electronic component in accor- 
dance with claim 4, wherein said external elec- 
trodes (12a) are exposed only on said side 

35 surfaces of said laminate (11). 

10. A method of manufacturing a multilayer elec- 
tronic component, comprising the steps of: 

preparing a mother laminate (14), to be cut 
along prescribed cutting lines (15) for obtaining 
a plurality of multilayer electronic components 
(10), being formed by stacking a plurality of 
mother insulating sheets (16, 17) with inter- 
position of internal circuit elements (23, 24) for 
respective said multilayer electronic compo- 
nents (10) to distribute said internal circuit ele- 
ments in respective regions parted by said 
cutting lines (15) and having via holes (19), 
coated with conductive materials (18) being 
electrically connected with said internal circuit 
elements (23, 24), provided on positions to be 
exposed on cut surfaces by said cutting along 
said cutting lines (45); and 

cutting said mother laminate (14) along 
said cutting lines (15). 

11. A method of manufacturing a multilayer elec- 
tronic component in accordance with claim 10, 


said external electrodes (12) being formed 40 
by exposing at least side portions of via holes 
(19), being provided in said insulating sheets 
(16, 17) and coated with conductive materials 
(18), by cutting said insulating sheets (16, 17). 

45 

2. A multilayer electronic component in accor- 
dance with claim 1, wherein said conductive 
materials (18) are filled up in said via holes 
09). 

50 

3. A multilayer electronic component in accor- 
dance with claim 1, wherein said conductive 
materials (18) are layered on inner peripheral 
surfaces of said via holes (19). 
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wherein said step of cutting said mother lami- 
nate (14) comprises a step of forming grooves 
(20) in said mother laminate (14) to expose 
said via holes (19) on said cut surfaces, and a 
step of dividing said mother laminate (14), be- 
ing provided with said grooves (20), in posi- 
tions of said grooves (20). 

12. A method of manufacturing a multilayer elec- 
tronic component in accordance with claim 10, 
wherein said mother insulating sheets (16, 17) 
are ceramic green sheets, said method further 
comprising a step of firing said mother lami- 
nate (1 4). 

13. A method of measuring characteristics of a 
multilayer electronic component, comprising 
the steps of: 

preparing a mother laminate (14), to be cut 
along prescribed cutting lines (15) for obtaining 
a plurality of multilayer electronic components 
(10), being formed by stacking a plurality of 
mother insulating sheets (16, 17) with inter- 
position of internal circuit elements (23, 24) for 
respective said multilayer electronic compo- 
nents (10) to distribute said internal circuit ele- 
ments in respective regions parted by said 
cutting~Tines (T5)~a7^~ITaving "via~holes^(19), 
coated with conductive materials (18) being 
electrically connected with said internal circuit 
elements (23, 24), provided on positions to be 
exposed on cut surfaces by said cutting along 
said cutting lines (45); 

forming grooves (20) in said mother lami- 
nate (14) along said cutting lines (15), thereby 
exposing at least said via holes (19) on inner 
side surfaces of said grooves (20); and 

measuring characteristics of each said 
multilayer electronic component (10) while 
treating said via holes (19), being exposed on 
said inner side surfaces of said grooves (20), 
as external electrodes (1 2). 


exposed on cut surfaces by said cutting along 
said cutting lines (45), 

said mother laminate (14) being formed 
with grooves (20) along said cutting lines (15), 
5 thereby exposing at least said via holes (19) on 

inner side surfaces of said grooves (20). 
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14. An assembly of multilayer electronic compo- 
nents, comprising: 45 

a mother laminate (14), to be cut along 
prescribed cutting lines (15) for obtaining a 
plurality of multilayer electronic components 
(10), being formed by stacking a plurality of 
mother insulating sheets (16, 17) with inter- so 
position of internal circuit elements (23, 24) for 
respective said multilayer electronic compo- 
nents (10) to distribute said internal circuit ele- 
ments in respective regions parted by said 
cutting lines (15) and having via holes (19), 55 
coated with conductive materials (18) being 
electrically connected with said internal circuit 
elements (23, 24), provided on positions to be 
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